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(54) INFORMATION STORAGE AND LIBRARY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To make it possible to share a single reel of magnetic tape 
among plural users and tasks, in an information storage which records the data on the 
magnetic tape, etc., and in a library device. 

SOLUTION: A format capable of setting plural logical volumes to a single reel of 
magnetic tape cartridge 13 is used. A staging hard disk device 17 is placed between a 
magnetic tape device 15 which records and reproduces the information on the 
magnetic tape 13 and a host computer 12 which accesses the device 15, and the 
information to be inputted to and outputted from the device 15 is staged by the device 
17 and then inputted to and outputted from the computer 12. 
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ft/cl&Jii#y a -AlcjCUT***<ottf*e»IIC»^6 
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[0 0 0 2] L^LftjftSfc, W*^— ^±E«*** 5 «i 

Y (zfy^^— h^y oL-i.) ris^r^, Aftco/< 

[0 0 0 3] Lf:^ot, ««^— ^Sr^^Sb^W^tt 

/WtLT, ^m^A^^^^^T'l^cD^Mx-^ 0 ^ 
[0 0 0 4] 

^•To ««^-^E«36B5 l tt, ««^— 

*V «ft7 t -7 p l^7 f -^SrEftHfe-r5»*7 i -^ , KB 

[0005] Kf-Z^yhD-^ssit * h ^ 

>t°^ — ^ 5 4CO^-v^>/U < !rCD^^^^T9^^^^T^ 
^56, iKSlf-^SS 5 2 £ <D&»$:ft 0 * 
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-^3/ MSi£ZE£ftT^/-:: e H 2 2 lct£X^ttft7'— ~?X 
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M^Wii«Mt5^^HDR K HDR 
7Y^T^tM?r'Mf 5MEOF 1, 2, 
[0 0 0 8] ±M(Dt--^7 l — 7'; hT-tel ^wsm 

h y yi^tc i o©7 7 >f/n^iEtr*if , 

77^f <b* £ f^jEfi-t" 5 r <t v * i/^ 7* ^ * if-Cfifll 10 
[0 0 0 9] Z<Dtz£>. B2 1i:*tMl?l*afc9 

[0 0 10] ^v;Uf77^«^ttS81t 
14, HI 2 3 ir^-r «fc 9 I- 1 #<7)7" — ^Sr 1 OtDffeS^ II 20 

a-^i:Lt%^, lo(D!»ya-^l:M^7 7 
^^FAILO-FAILN^l, ^^h^Vfc 0 ^ 
— ^ffifJOOSfdsfiiS^ixS J C L (Job Contr 
ol Langage) (DDD^tVOL (tf V ~ — J* 
/SEL MLAB 

el (f-^ty MHfftt) ^r^^-T^r fc^J: 9 r 
^-t?*£*J6&£ U^5. ^i/f77^^iH*ffli^ 
r t i^«t 9 i o<d8£^— h y ^/v^^lS^cD^r 
-Ou«rtt3e-*-*fctf>-c. affi«>tt«-e«** l oooo 
77^ ^e*SrfPfiU-C* 3 0 30 
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[0 0 12] r*U4, 77>f^lI^ya-i,-C« 
tt*, ^¥6-3 2 4 8 1 3-f§-MJ:«9 l^If- 
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[■WH*»fti-s^«)«>*ai #^cotr**ii <4, 1 

ixfcfit HEftttfr & , KflMMEft«E*4rieft/W^+S 

f-^y^f/W * £ , WEWWEftjKfcfcAtH* Six 
S«««:mE«*E»jKff©«rEE«S*iSlH^©»* 

^7r^ * > ^ $ ^ £ * 7- — > 7 um 

[boi6] m&m i \z i fio*«E»«f*i-c 
s»co»s^y ^^s-c#5^fe, -*vi^#y^ 

•Mfc It fcsgfi k -T 5 7 r -Y /K:7 * ir ;* ^Tfigr* 

*>0* flM8E»«C*icAHi*$ixa««*^ 

flKHE«««c:r^-fc^-i-S©-C, XSWttEff! 

[0 0 17] Uc^oX, aRWa-f, 
i#oflMRE»«tff«:*ffl"e#, i#3fc9<D««E» 

m#V A*r*tf««E»JIE**»«LT, miEE^ 

[0 0 18] H**2icj:*xtf, «ftofflr«EflkiR»^ 
E»W&§6«^*#tt^rft*«*lcT*. 5>f^y» 

^T'#^) 0 1**313*4, ^7" — i^^^^V-XlBW^a 
[0 0 19] §§*313{CJ;*U;F. — is^ffs^X 

iz.mmtf y » - a^h»<ji4t* ««tE«w s c <^ i- «t 

•9, h«J4ttSsffy ^^A^f^-rS^cttX'gfijW 

[0 0 2 0] ii*iS4{4, *x-^>^x'<^*{4, 
-Kx^^^l^®«t 9^$ix-5r^^#iai:i--5 e IS 

* mmx-mrfL-tz r ^ ic «t o ^- >r ^ ^ ^B(4^ffi 
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[0 0 2 1 ] Sg*3S5«, Kf^f **3£Ha s S 7- 
10 0 2 2] IS*^ 6 Ji, >n— Kr-f * * SSHrt* R A I 

[0023] m&m 7 1 «a>«*iaftiKfr^#-w 

££«MS£-r5o If^l7icJ:tU2\ lflofiftREMft 

We*— ~-**Efirt-3*b<z>E»w*Kii 

[0 0 2 4] »#J«8«\ 

* k . WEEfikjatfrlcAtii* *ixSl»**«rE«#E» 
K*©B8EE»S^»B^^»*/#af-fi:i:r«lrE^ 
t" — > if=r'^4 7 /"f^ xr-^y^' 

[0 0 2 5] B#«8 .fctui, 1 i^I^CSf 

LTb^M>lZ.&mk^Z7T^MZT?^X»JifeT*&> 30 
9, cco<b#, Eftfflt*l-Ata^$tLS*«€r^"r-^ 

»3ftSftv^«) % T^-fe^ofttcE»tttfr*##Rbfc 
19, -f-^«9 Lfc^-T^)^^^< , Lfc^ot, h 
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* 7* A Sriiffl L fcfflfftftlrS y^f^wyp^ tfusm £ 
^Ltt^c *IIJ6W^t9«feS>'^7 t A 1 1 [if-^ 
«r*&Si-S*^ hnyfa-^ 1 2. as^fiSM-r-:/ 

[0 0 2 7] =7 4-77 VgiW 1 4{i^rv7- — h U so 
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*>>1 aSrEft/ff^-rsaSC-T-^KH (MTU ;M 
agnetic Tape Unit) 15, fij£*vT" — 
7lBl 5l:^r-^ - hy^yi 3^Mt57 

^^gll 7, h3>t°rr-^ 1 2 iKf-7° 

£11 5, T^±y^-^-=- y hi 6, x — ^ 
^-Kf^^H 7 tolB^Kttbix, IMf 

SJK^T— ^WJf93SR (MTC ;Magnetic T 
ape Controller) 1 8 i 9«/£$*L<5o 

[0028] mmjr-'fmm. \ 5111^7-/*- h y 

:yS*l 3j&sSS*F**U Bgr-^-hDy^iaM 
SStt^afiy 1 — ^(-^^ Myba-^ 1 2frh<DV$ 

1 9, ir/^l 9ri>£>^\7— — h V yiSl 3 

«9 m u iar-/8t i 5 izmm-rzmmmm 20 £ 
[0029] T—z^—v^ym^- k^* **rh 

1 7 tt*«<0/N- * * K^^^SrKftEyjLfc, 
^t>fc£3. RAID (Redundant Array 
of Inexpensive Discs) £t^Jj£ 

Kf^^tn 7(^ttr^-fey^ 

= y M 6 ZtztbCDf— #± y htfc^CDS 

(Cell Data Set) ffifo$h£tlZ> 0 
[0 0 3 0] m2\Z^&W<DWZimi&M<DCDS<D7 t — 
?ffif&m$:^'to CDSfiEI2t^7T^ix6 J: oicT?± 
y*yz3-~y h 1 6<D-tr^gfli 9(DKf-7°^- h y y 

- a tma# y ^ — t © BB« «: ^t-f' — ^ -t y 

sK y ^ — AfiCD S(cJ; 9te3S^y a — A x t/U7 Ku 

sftSfsw^tLfcaaT 1 — k y y^i 3^^7—y 

-M^t^Kr-^- h y y^l 3^g»WJcK« 

[0 0 3 1] 74-7=7 ygfll 4(i^^ h=3>b°^. — * 
1 2 1 2 a irtDf^^Jffli-rS^^^T^ 

«*^-^k 1 5 k timmzmm^zmizL 

ill 6 t(08aSr«»t57^^7 !)«B»ttfflf 

1 7 ^gi^ffltS^- K7^^gl8^r/< 
^^7^24, yta-^ 1 2 km^7- 
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m^^^mm-r^ tz#>cD y ? £ ^/cm t u 

<7)R A I D<7)l£iik ^EMjIcr^-fe^-r^/c^OLB A 
(Logical Block Address; tmM 

"r — 7^2 7, ^^^^T^y*? 2 l Kr^^ 
ilMf^^7^V^ 2 4 ^cdPp^co^-^^ K©i 
tT*»Jffl^5it4?>0««^fejW$ttfcCA ■ RA I DM 

^^7^Pflffl3^> K*J«lx-^/U2 9 J: 19 Writ 

[0 0 3 2] H3fc*#W<Djff Hg«(^MTU7-* :/ 
yUO-T— ^tBfiRHSr^i-. MTUf-y^2 6(ilii3 
i^-rXo{zy4^y 4©fiia7-^Sil 5 

i^Sf 1 6{iI^»jf^fcft^MT U # *i # 0 , # 

1, # 2 tl^5«t 5«wR3e$tb*o MTU#iCK7- 

^•^^hlSS^ (on) , (off) 

S"J-r^)^^co-7^> j^fy a -^VOL# 1111, 
VOL# 1 1 1 2 & £ 5 flSSvT"— ^3SE 

1 5^R^$tL/i^a^D ^. — V^L V # AAA 
A, LV#BBBBH>U^:, £ bM, SSM^ — ^ 

5 l:SS $Hfe8I# ya-i,LV#AAAA, 
L V # B B B B<0«*^toatpA*5*»Srlll«iJ't-S««^ 

(o n) , ^ (o f f ) 
l/^o W^tf, MTUf-7>2 6^#if^CiCJ: 
•9 MTU # 0CD-^r>>- hffiH^Ji-^ b# y ^t. — A V 

ol# i 1 1 1 i-n^^thtzmuy--zfmm 1 sans* 

£HTi3^ -7^h#ya^voL#i i i i ic» 

— i*<^ LT L V # A A A A, L V # B B B B t ^ ? fraS 
# A A A A , L V # B B B Btt^lcRffl* ffeS I 

[0033] m4iz*^W(DminMm(DXT-i>>y 

2 7 ^tigi4 Ictf-TJ: 5 fcx — ^^v 1 — s^v^ffl^— K 
7^**2581 7l:^^f;RA I DraHCRA I 
D[*WcT^ir;*^5fc#><£>7 Ku;* (LBA) xi x 
2X3X4-yi y2 y 3 y< . &U\ R^£itfcg&S 
W a-^^Sf^^^o n, of ft'/TfAs 
s i gnffi«U RA 1 DEiUtCgS^nTt^^Stf y 
a-MiLV#AAAA, LV#BBBB^$iXT 

fi»Jxli, ^f-yy^f-y/u2 7^#if^c 



8 

t IC <fc <9 R A I DlSiUO [CteL B A x i x 2 x 3 x 4 — 
yi y2 y 3 y 4 ^t£^£*i, fill*' y =. -J*% L V # 
AAAA*SR3esttTt^-6 r ^SS8»T^5 0 
[0 0 3 4] 0 5C#*^(O®imfiaj©CA • RA I 

A • R A I Dftlffla^y KftlJffllT 1 — 7>2 8 Cli^^y 
KOA*BR«:W3'Ji-S I DrfSR^Stu I DHI^-ry 

fcffi«S:*3fe-r5fl:Jt«*B I D (B 1 o c k I 
10 D) , yr 2 5<DT Kl/^^t5f- * 

I^t5MTUiS^^$n5 0 CA • R 

2 1 d5H?f LfcfiSrO 1 D c A ~ IDW> 

^- K7>f ^^8iffl7^>f^7W 2 4&&ff 
LfcarrcO I D^tDA- I D*V ^tfRjeSnT 

1/^e 

[0 0 3 5] CA ■ RA I Dlfflffl^-^^ KffilJta-T — 

20 2 8 ^#it5: £ 19 , i^T-/8^l:^icH 

©»l ^ttefW^DAMffl^-^^ KfffltBlx— ^;u©f- * 
[0 0 3 6] D APhIJB^-^V KSJW-r — ^2 9 (IBS^ 

it^^> K^Htmtcffl l > <b *x -5 — * ^» jft $ tt/c^ 
^7- — y°±X*(Dfam&%i7£-tZ)B I D (B 1 o c k I 
30 D) , = b*m'frmzmm£tiZ>'r — 9'<yVr 2 5 
©7 Ki/^*S£t57-^>'^777 K^, 

APflffl = ^> Kf&JP^— ^yU2 9 (Cti^VNV^T^V^ 
2 4^^Lfcftgf^= 1 ^^ Kft^tDA (RAID) 
I D^yM(/fVW^7^ 2 2 3ftSHffLfc**f 

(Oar^K^tDA (MTU) ID^>^1^^ 

[0 0 3 7] D APflfflavy K^Jf^^-^2 9 
-fZZk\Z±V) s #IM7-7'gIl 5fe^^tC^T-T 

^777Kl/^«Ilt'^ e CA2 1, DA 2 
2. 2 3. 2 4f£^iX- ; eiX<CMPU 3 0. 3 1, 3 2, 
33^tl, ±E^MTUT-^2 6, ^7-/>^ 
CA-DAfBlffl^vy 

8, DAraffl3-7^Kffl»7-^2 9*#it5:t 
[cJH9^^-t-^^m^-^fcr^ir^-r^ 0 ^<7)«h 
#, *IH^I^7~7 , ^-h^7^1 3T'fil#c7) 
i^r-T'i;- h y 5/^»»(0»S^y ^--^^^^ 

so [00 3 8] 17 izK&mnm 1 *S0iJ^7-^ 
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7 (A) C-iW-J: 5>M l m<om%7— X#- Y V yi>\ 
3 "m^lX — XJitC 1 4 4 h 7 y 9 T* 1 OGB ©f- 

i-6<^, i7^7 p (:ii2 4LV (f&Si^y^-A) mi 

4*^2 4 (LV) X8 (7* 
X) "CI 9 2 L VCOfe^pJj£-c£>£o 
[0 0 3 9] ^/c, [1 7 (B) J: 9 \Z 1 L V fifra 10 

(7)It±ll^$tl6fiiHDR2, ^r^^^te^^ 
il&mi&F ILE, ^r^^^F I LE(7)^T^^-r 

isit tf - ^ ^ n a e o f 2 , i^n^y 

^-J±m<Dmm&i%ft^&tzfr<Dm&LTWA (Log 
icalTape Warning A r e a ) <£ 9 t?t 20 

[0 0 4 0] £ibi:i, ^^-^(iC^^ii^^- 

x#- v y 5/ v^^ttw^ixsjftasKy ~~j±<D®Lmzfc 

VOLltig]7 (C) (C^-f J: 9 (Cf&M^-X^- h y 

y i/cDfomZfeffa-tZ^tiL 1 v o 1 1 , IMf- 

y— X#-g-^«SiJi-SVOLSER, H3BsJ?ya — A© 
>f * — X/UCO^fli^f^SlJ-r^ L V enable, l&3g^ 

ya-i,Lvo-Lvi 9 i<oxy-x#^&im^& 
[0041] i«lvol 1 h y 

X#- h y «7v^^t5i^^<^^t67r^^ 
[0 0 4 2] Lf:^ot, h — ^ 1 2iiii 

^^/cttr^^^-r^^T^^(-T^ir^T'#^ 0 & 40 

[0 0 4 3] ft^TW 2 1 "m** h =3>-t 0 ^ 

K^HtT-T £ tztbtctbcDC A = K*aSrHlt-r 5 

Sl-2) 0 CA^7> 
J^T-T^i:, &K7-**7-v^XJE^- Kr>f^^ 
SHI 7l:^^WT^fc^^|iMt^ (*7:y 
7 P S 1 - 3) e so 



[0 0 4 4] ^77^5 1- 3^7-^^7-^^^ 

vyffligi$rl*LT, ^7^/75 l-2(DCA^v 
> K&^^HfTL, 7— ^*7— v^Xffl^— K7>r^ 

1-4) o 0 id, 7-^77-yy^l^-K7 

«>, ^<7)^^h=iyt'a-^l 2^T-^^tti^^^ 

[00 4 5] ^7-7/Sl-3f7-^^7-y 
>Xffl^- Kf^^^ggi 7lc£*(H«as/j^t;h,tf* 
^1:^7-/^- hJy^i 3^^iffi|cfc-5^7i>^> 
*»J»S*tS Uf^S 1 - 5) 0 ^7^S 1-5t 
IMf-y*- h y s^i 3*s*flHi:*iJW$ixft*tn 
tf, ^ 7 X s 1 - 1 tii^o 

[0 0 4 6] £?c. ^77/Sl-5t'lIf-^- 
h y 5/^1 3*s»ilBJca8L"Cv^Si:#tctt, 7 — *d*7 
-^xf-yy^'I/^KfV^^Ml 7<A*7— v> 
>^f-7>2 7T-j»5£$n^:S«tC»#3$tL^^^ 

[0047] ^77/Sl- 6"C7— ^CD7 — ^^7 — 
^>^-K7>f^^gSl 7CD*7— v?^^7 — X 
A- 2 7T*^^n/t®^(D^^^TL,-cv^^tm 
ii\ ^7 yXS 1-1 Iclot, 7 — ^ri*7 — ^*7 — 
^^-Kf^^^gii 7 09*7— v^X^—X 
/U2 7-e»3£$ttfe«*e(3:»ilrt$ixa J: 5 Km«&yffiSr 
tr 9o 7-^^7-^f-yv^ji/^ Kf> 

^^Sfl 7CQ^T-v ; y^7-7>2 7-C^A^^nfc 

2tcj»TW9^SrtT^^7-X* - h y y^*5»Sja 

4rf? 9*1*6*7 yXS 1 - 1 CIS U75/7S1- 
7) 0 

[0 0 4 8] 0 9fw*^9!<DSBl mMM(DCA^-^> K 

^S^fbf^^n— ^-v— h^r^-To CA3-ryKj!!iIt 
h^>e 0 ^~^ 1 2^bf^^tt/c = -7> K 
4: LTilf-^- h y y ^SrElft-rs^-f 

Kr >T * * i£® 1 7 iz & # fe 5 3&>S*>Sr*iJ»r-r S 
(*7*yXS2-2) o :*7S>XS 2-2T*7 — ^^7 

-yy^ffl^-Kf-f^^ill 7Jcffi#«*^fc«» 

^izit. SC7-^^y77 2 5IC^#««*s*>Sj6^ 

75^*JWf-T5 U7^S2-3) 0 
[0 0 4 9] X777 P S2-3t'7-^^y7725i: 

-*£A^U 7-^^777 2 5 _h(C^#iAtf (*7 
^XS2-4) 0 ^7>7 7'S2-4T^Xh3yt e a- 
^ 1 2^b7-^^7-^^77 7 2 5±^S#iA^4: 

U$ixfc36^5^*sWW*ix« (*7^XS2-5) e 



11 



(7) 



- 1 6 0 7 2 7 

12 



[0 0 5 0] ^T5/7 P S2-5TLTWA^fi|^f: 

x — (CHE Status) £rWjfnU ^ir^M' 
Ttf^Z 21«^h^yt'a-^ 1 2 ir«Ji98iL, 5" 
^*jVT*?~f$ 2 1 £xV<^*T;?V* 2 4 ^#3$^ 
T»fE£-*tr-S£#lc, CA-DAf«1©3vy KfcfMHH" 
£=i-^> KWJftPx— ^2 8 iz^^> K©rt$*S6L 

6) 0 J^y^S 2-5-CLTWAjftSlfcfcHSJx-C 

h^yt'a-^ ] 2|i^7^f- 10 
9 * K^f-^^CHE Status 

+ 7^^ K^-T — EV Status)^- 

Wife L, f-^<777 2 5ii:7-^^:^i 

pit, CA^vyF«^Tt6 (^f-;7S2- 

7) 0 

[0 0 5 1 ] ±fz, ^f^7°S 2 - 2 , S 2 - 3 t*7- 
^f-^^-Kf^^ltl 7 Xlif-^^ 

Kt^-x^SSE l 7XI±f-^^y77 2 5 
^^t^^^^-T^^T^-y^^T^^^ 2 1 b#LX 20 

h^>b°^.-^ 1 2 t&mvMLx. mvmL^y--? 

* (^fA^-^y^77>^->3ySFM + ft 
*AoiV h\X^— ^^CH E Status+UCK) 

^^T"T5 Ur^7S2-8, S2-9) c 
[0 0 5 2] W±t\ 7 4 Y^^YV$f<n^~^*)VT¥ 
2 1 T'(Dra*Tt5c ^f5'7 i S2-l 

h^v-e^.— i 2*>btfcif&£*bfc^v k 

"-^SrR^ffl-t-y- K^S^tWBrtS C*^ 30 

^S2-10) c 

[0 0 5 3] XT^S2-10T^^F3ykV-^ 
1 2^bfft-^$n5t=i^V K*sy — K^-^> KT'/^^i 

^icta. h=i>-t o zi.— * i 2M#rr*7— 

Mf-^CHE Status 
^xyK7f-^^DEVS t a t u s) ^WLTC 
A3-7yKM^Tt5 Ury7 1 S2-l 1) . 
[0 0 5 4] £7c, 7f^7 P S2-10t*7F=i>t o 
— ^ 1 2*^W*&^Hfc3-^> Ktfy— K^vyKO 
Jf^f*, ^:f-^^777 2 5 J-{C§t<7f/i|-f-<#^ 40 

-1 2) 0 ^fy/S2-l 2T*7- #'<yVT 2 5 _h 
tcM^ffi^^-^&tUf, 7-^<77 7 2 5 J: 
>3Mtt57-^^aiLt^ hra>-t c ^-* l 2 

~^12«U CA3v>KMI^TtS 0*^ 
7^52-1 3) 0 

[0055] ^77^52-1 2T'7-^<77 



ffl'— K7-{^^gIl 7^7-^7 7 7 2 5 JitC 

19 MIL, h = >fcr~ — * 1 2lc9J9ftf£L;*x-*;* 
£fft*SL, CA^vyKM»T« (^777'S2 
-14, S 2-9) 0 

[0 0 5 6] f^^7^/^ 2 1 -C(i±IEIi!8, 119 

liM'J«Mf-7 B ggcQDA^l7D-f t - h 
[0 0 5 7] I«7^$Bl 5(D7^^7^'7^ 2 

7°S3-1, S3-2) d Kr- y/l-2 9ir5^M 

I^^y KfcJxtf. satSMTU-DAa^yKfel 
SrHtTLfca, 7-^X7-^^-K7^^i 
S 1 l?LVSrf—&'*iyy7 2 5 ^<Dt~-# <Dfe$if£ k*<D 
i&<D&MZmftL, ^r-77°S 3 - 1 l:Rot^3v 
> — y0^2 9 S (7777'S3-4, 

S 3 - 5) 0 

[0 0 5 8] £fc, ^f^7 P S3-2t\ 

7°S3-4^TlT, ^75/7°S3-ll:lS 6 Kk 
Id, MTU-D A3-7V KMCo^T^t^o Ell 
1 t-*^<0^ l ^l»MTU-DAnv> K*/ygcO 

[0 0 5 9] MTU-DA3^yK^ItlJ*f3^y 

KWr-7/w2 9 ^feffl zfrxtim^—^mm 1 5. 

[0 0 6 0] *x yzfS 4- 1 t7>T ha-^v KSrBW 

r-^f-^^777 2 5/i^IMf-7lg 1 5(C 
fei^i-S (^777 3 S4-2) o £fc. ^777S4- 

7*S 4 - 3) 0 
[006 1] 7>7^7 , S4-3T-y-Kav> K"C#>5 

y- K^^^K-c-m^^H/cx-^^rt^-^i 

3^6I^lliL7-^/<777 2 5tC»»i"S (^^ y 
7^54-4) a ^777 fi S4-3t'!J-K3vy K£rE& 
M^tfcltJltf* UNL (Un load) =»-vV 

KT*fcS**S^**UWr-rs U777S4-5) 0 
ry^S 4-5 "CUN L n-*^ K^B»$ixfc«^lwJi. 

Kft^-^ifiBi 5^j»lti^7-^i 3£^m-r 

3 (7777S4-6) e 

[0 0 6 2] l^loi:^:37yKW7-7'^2 9^ 
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f-^^-Kr^^^ill 7£$J^-3ifV^' 
[0 0 6 3] (HI 2 (C^MJIcO® 1 

2 9£r#0Bi-£ (^r-77S5- 

1) c 

[0 0 6 4] 7f y^S 5 - 1 t'^vy KltiiWf-7> 
2 8. 2 9£#0SLT > K^J^J5"— ^VU2 8, 2 10 

-2) 0 ^7-7/S5-2T% ^f-yy^l/^Kf 

S 5 - 3) 0 

[0 0 6 5] ^^ry^S 5~2X\ ^^m^~^> 

K^&v^i^tts ^rv^-y 0 l 3<7)^[-igL/-ci: t 
CM^e- Kt'f - ^ ^Mt a L E O T (Logic 
alEnd Of Tape) Ml^T^tlTl^^ 20 
iSfrfrmmi-Z Uf77°S5-4) e 
[0 0 6 6] ^fyyS5-4t\ — T'Of- * 

8Mg»U = KfftiJ^T— 7'/W2 8<DDA*V 
£:+ 1 ^3 Ur^S5-5) o 

[0 0 6 7] ^CtC, 7x^^S5-3(DRA I D-DA 
n-ry KMOij^iCO^TMt^o 111 3^^ 
1 'M1&ffl<DR A I D-DA=3-^> KMS^Kj^^d 
— ^ir — h ^-7Fi" 0 30 

[0068] RAID-DA^vy KMSiT^i, 
<T)^^>V'b LTf-^^777 2 5 7^ ib — i^V^ 
ffl/^Kf^^iil 7 (C^-^^^tiA^^-r h 
K^IBI^L^^ U7-yyS6-l) , 7^ 

b*7"~^>^^- Kt^*^£I@1 7tr^-r^ 
(XT 1 -y/S 6- 2) o 

[0 0 6 9] $.fz^ ^^m^-^> Vifix'r — v^vm^ 
-KfV^^ill 1 t-hf-? r 2 5^7^-^ 

6-3) , f/^^7W 2 2 1^^ — ^SBl 5 

— ffrr — fstiyrT 2 5{cg^a3£*L;fc£>, 

777 2 5^b^f-y>^-Kr^^gIl 7 

[0 0 7 0] ^f-^y^-Kr^^^gll 7 tz 
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l:|^LT, 1 2(^M^tHL^^ 

[0 0 7 1 ] ^m^^> Ft LtlMf-7 P l 

3^r^rv7— >^|Sttl 5 J:0#ffli-3UNL3^>'Kas 

Hi 7±CM$ix/cf-^^f-^^y77 2 5 _hl: 

[0 0 7 2] i^±(7)^JHi(r J: V) ^f-^y^I/^ Kf 
h 1 6 ^^t^^VM^T^V^ 2 3CQilj^(CO^V^ 

trw-t^o 01 4 i£#3S9i0>* 1 nmwroT^-fey* 

[0 0 7 3] Tfzv*y=3~~y V 1 6 Mt^)7/M 

LT, T^ir^-y-^.^^/ h l 6l;i*H - 5*&S<0='^>' 
K3ftS*>-63ft*if p^JWfi - * (^7^57-1, S7- 

2) o 7T5/7 P S7-2T% T ^ir 5/^3.^ y M6II 
*ti-6*ttS=i-*>' Kds*6»-fr*-(i. acc-da^ 
^>K*o-a*r*tr'f-s U7^s7-3) 0 ^/t, r 

tcii, icoMl^rffLT^ryT'S 7 - 1 (* 
T^^S 7-4) 0 
[0 0 7 4] ^f^7 P S7-3^ACC-DA3 

^Tjk-to ACC-DA3^yK^It?H *^3r^^-^> 
KHTMV (Move) =i-^ > t , MV 

=i-^>- K^aSCT 1 — ^1 3£ri?/H 9 ^bBBciT 1 — :7l£ 

7°S8-K S 8 - 2) 0 
[ 0 0 7 5 ] 7fy/S8-2T% m^-y*l 3£i? 

fe*Ui\ ^7—^1 3 ^MVn-7> KT-Jt^SfLfc-fe 

3) 0 

[0 0 7 6] £fc, ^7y7 4 S8-2t\ Kt-7 5 1 
3^7-^1 5^P>ir/H 9(C^«$-tt6^-7 
>K-0*>*Ui, Il7-7'l 3 ^MV^-7> KT-m^^ 

t;H9i;»»L, M^HT$ii:6 (^r-y/SS- 

4) o 

[0 0 7 7] ^JzO^WHi-ct 9 . T^ir^it-^.^^ h 1 
6l*0J^£H3o t^F3>fa-^12H8 
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mft-rz>o M^tv^ i 2-t?3gft sjxfc^ h 

IJ^® 1 4©f + *;urm 2 l^flfe»*ixS € 
[0 0 7 8] ft^^T^^ 2 1 T-(i7<Y K 

[0 0 7 9] ^f-y>^-Kf^^8Il 7£ 

Mt^r^^r^2 4tit [us^^-v-^ km 

»f-^/V2 8«r#!»LT, ft^7W2 1« 
^Lfc7>< h="^> K**tea©3^>- K<b LtWIt 
6 0 f/<>f^7^^ 2 4tt7-Y h=^yKS:BBit5 

^zi-^> KSJfflJr— ^2 8©r-^^5/777 Ku* 
**e>B»LT, 7-^^y7r 2 5 <fc!9BW*ttiU *7 
-^^-Kr^^gfi 7(c^^-v>>^i- 20 
3 0 

[0 0 8 0] 7/q^7W 2 4(1, 7^f h-T — ^CO 
*7 — v^^TB^— K^-f^^iSH 1 7 ^<DX7"~i/> 
^ s »7t5 ^vy KMr-y^2 8(7)DAID 
^^^+1U K^rHfT-rSo 7'^* 

7W2 4I1 »»7 — :/3£«l 5J&>bfl£S\7- ^1 
3t*HltSUNL3vyKS:Bllt5t, — 

6 tc^-f 3-^^ KIMWr — 9 CliLTRA I D 30 

[0081] :/i$H i 5 &mtiirz>7*'*<< *r 

3^>KSr3e«i-S 0 f/<>f^7^2 4lcj:*)aft 

ztitz^j h^^Ftrmmrrzk* k«S!H»7— 
^+iu, Yzmi-rzo 

[0 0 8 2] £LbT% 7>f h^vyK^Tt^o & 
1^7-/1 3 ri^b** F^yfa-^ i 2(C7 — 

h^ytrV-^ 1 2T«7-7'1 3 (C-TT-lCBEi^ 

^ — ^ l 2T^tT$n^U — K^vy Kli^-y^yn 2 
a^P)ft*/U7W2 1l:«»$iiS. ft^7 

2 1 |*y- K^v> K^=»-7> K»J»7-^/U2 so 
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8l;:3£»U =J-^> Kffl!97 — y^2 8C0CA- I DtK 

+ 1 r5 0 

[0 0 8 3] ^-v^^JB^- K7-T 7(D 
T'<4 *T#7? 2 4 ii*^^^ ^ K£ It, y— K 
3-r^KSrB«i--5i:, K»J»7-^2 9 y 

- K^-^v KSrftttU DA-ID^+lLt, &co^ 
-^vK^HtT-rSo ««7— ^JSKl 5©7W^7^ 
7°* 2 2li^-^> K«IW7 — ^U2 9^Ilt, y- 
K3v>K«r*ftl3vyKfcLTB«t5i, ^7 
-/ggl 5£r*iJ»LT. aSM7-^l 3^^i6l:^ 
f3vyK$ffl7-^H 9 W»5££*Xfc:/D y ^ ID 

(BID) KjfcCfcBfeB^y ^-A(£>7-*£r§r^[±i 

7-^^y77 2 507-^^^777 Kl/^CM 
U K8tW7— ^2 9t^y — Ka-^y K£rt£5£ 

L> DA-ID^y^+lU &0 3^> K^rAaa 

[0 0 8 4] ^7-^y^^-KfV^^gil 7 60 

f^^ryy^ 2 4 lin^y KSJPPt 1 — y;u2 9iC5^ 
Ma^yKilt, y- Ka^v K*BMH-*£, 7 

-^/^77 2 560=r-^> KM* 7 — ^2 9 (^t£££ 
ti/-:^y777 Ku^^^7-^^aiL, *7— v> 
>^-K7>f^^gll 7{^^7 — V^^^L, 3"* 
> KM^7-7VU2 8 Id y — KaTy K^rSgL, DA 

[0 0 8 5] "f'^^T?-?* 2 4i^^^> K*J1»7 — 
zf/i>2 Si^mm<DV — Kavy K^g»tS ir. ^7 

-^y^/^Kf^^^gn 7tct&jjft$n^y- k 

r-^$r7-^/^77 2 5lcgil, = KfH8P7 

— >^2 8 tC7 — ^MLf:7-^^;77 2 5 607 
-^s/777KU7^Ht:, y — Ka-^yKirl 

[0 0 8 6] ft^7W 2 1 tt^-ev K»Jffll7 — 

tzb, 7-^^777 2 5<03vy ^117-^2 8 
(:M^ti/:7-^>'^77 7 Kl^*a»*>7— 
fflU ^7h3yt^-^l 2(^«L, = ^^K*iJ» 
7-7>2 8(7)CA-ID^+lL, y-K^vy KM 
l^TU ^3vy KSrHtTi-So 

[0 0 8 7] -coir*, 7^-f *TVy*? 2 4#2le]UA 
±(D y - K ^ ^ > KSrHfT-rixfi (DA- I D*V 
>CA-ID^>^) % ^it57-^^7-^/< 
yyy 2 5[cfem£t\,tz~ b^?j:Z><nX\ ft^7^ 
2 1 li7-^^7-^^777 25^b*^F3y 
t c ^-^ 1 2(^fci£-f 5o 

[0 0 8 8] i^±60j: 3iat, l^-Zl 3^GOt9 
l #60^7-^^- h y r^i:8ftwai^ya-A 
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[0 0 8 9] »S#y sf^jgas: 

«9 i m<Dmi*\T-zf*- h y s>^-cib 

^^gf 1 7£RA I DX«LT, ««0)ft«i4t:lRl 

[oo9o] ^jasfW-ettaiftT 1 — ^Kit i 5 t 
-Kt^^SBi 7 tSrRi— o^vw^ry^-cas 

[0 0 9 1 ] *HH6fl»lT^±, ^f-v^V^/>- 

Kr^^iSBi 7<D*-r— i/^fRXf'rX'r— itis? 
*m%rr--7*~- hV yiftomm (LOAD) , giSfc 

(UNLOAD) iz J: "JffoTV^jJS, c I - isg 3 r £ 
teft<* 7^/7 ygll 4tf> J OB^^iCjfcDT* 

— >a >*3ffi«rfT5 rirlcj: 9, 7^f7^yMi4^ 
9b*<t<aiffl-e#-5o W^V-ygyfirff^ 

aifflr* J OBOMctb^)i^#(c:J:oT#^co^r-t'/M^ 

-So 

[0092] *iafiw-ett. ^m^-^- h y 

y y^§lt)^cMf^7^/7 y ISBtco^-CttW L 

ittK ztuzmz zt&te<, iM7^-hy^v? 
[oo93]ii6 i-*«93(z>gs i ^mm<n>mrm<»-f 

oy^i«B*/Tt, 11 6 0>fl|«iE«3£E3 3li. IS 
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6^7/^^7W 3 7«r^LT««Six^:«fi8i: £ 
ntt^c »«^->^eft»3 6ii«^7— ^»B3 
8, ^f»yy^-K7^^^gi3 9J:«^$ 

*T?-f9 3 7ICi»9^JP$tt, f/^^7W3 7 

10 fffi^^7-y>^t5c 

[0 0 9 4] HI 7MW2»^n 
tfclE]£^t% *MWiDASD (D i e c t Ac c 
ess Strage Device; lilBcT y* i? 
ffltJSB) ^V^T^7-^- h y y v?tCAffl*-T« 

[0 0 9 5] *3lJS^J<OW««La^^7 i ^ 4 0 ti, *x 
h =3 Vfc 0 ^ — ^ 4 1 , h =i > t°^ — ^ 4 1 T*^LS$ 

nfC7 : -^^^-r6^rv7--^tfi1t^^4 2, Ilf 

20 fr3DASD43 J: *9 M$.£tl&o 

[0 0 9 6] m%y— 7 p E«I6fi4 2^DASD43^ 
fi*^ h =i > — ^ 4 1 (D^^^yU4 la, 4 1 b M 
SElBc$4x; h=i>t 0 ^-^4 l ^Ltf-^W 
^Sx^tr^So h=>>t c ^ — ^ 4 l ictiSfta^ 
y A<j£3l£|54 1 cASRttfctl/rt^T, ^^^^t° 
a-^41©OS (Operating Syste 
m ; s^U— 7-4^7 - i/*7-J±) 4 1 d^^b^S^tC 
C;i:T^7 L -7 p fdtgg|5 4 2— (DT^ir^ifJI • Mfll 

30 [0 0 9 7] 2(1^7" — y"iC>Pj-L 

ti 7 C/Tti 9 1 #<7)^-7-^7J— h y ry L 

[0 0 9 8] IU 1 8(C^B^<^^2^^J<D7 f -^S^ 
O S 4 1 d J^K»7— ^ , ia«3SB4 2^)«ft7 l — ^IcW 
-w K&tflfeSsKy hnyb'a- ^4 l (7) 

40 »a#y*-^»a»4 1 c\cm&£ftz> 0 »a^y^ 

^y 3. — -k£rDASD4 3<D=7^( h^vy K&U^f^S^ 
^-^«*LT, DASD43^J8lt, DAS 
D4 3l^-*£»«i-* (Do 
[0 0 9 9] DASD4 3liliI/f ya-i.^7- 

^^s$n5^ »a*y ^--Mraa$4 id:y- 

K=i^> KSr«»i-$« ISSsKy a--^«S«f»4 1 c 
fi. DASD4 3^bOy-K^vyK^Sttt, DA 
SD4 3lC»tt$ttfe«KS[7 i -^IElftiSfi4 2(CfES$ 
50 -tt-5-<#7 r — ^^-^^ h =3>t°^ — ^ 4 1 OOyf y 4 3 



(11) 
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eKftWrJ-S (2) o 

[o i o oi mmtfy a— -^wsiau dasd 

lfc«#y U h^>t°^. 

4 i T-jg^snfcMia^y -Me?-* hf-^^ 

Mt5 (3) . 
[0 10 1] Ric^jftW^T'-^R^.fflL^ft^lc 
o^tRWtS. ^19^*^^^55 211161^0^-^ 
K^mL«p<ottfPttWH«r^-r. *^F = ^tW4 10 
1 COOS 4 1 djflSfllfttr— 7TE1ft3Sa4 2<Dy*— 
mk-t&b* KftT 1 — ^KfikfflJ 4 2 try- K^^K* 

— ? 4 1C0OS4 1 d 75>^>COy — KavV KiCJC C "Cjg 

— ^ 4 l co^-^e y 4 1 e lcfci£i-& ( 1 1 ) o 
[0 10 2] SiJP^y — ^^^4 1 c h 3 

4 l co^-^y 4 l e (c-r — ^^(EiSSttS 
DASD4 3\Cy^f F^vy K**f?U DASD 
4 3 Ksfc* h3^t c ^ — ^4 1 COp< ^ y 4 1 e KtfriW£ 20 
ftfc^-*SrK«3-fr5 (1 2) o 
[0 10 3] SfeS^y a — AfJlflM 1 c tt, DASD 

4 31Z&X h^yta- ^4 lCO^^y4 1 e 
ftfc-r — ftfmfeZtiZk, DASD43t:li-K=iv 
>K*r*fTU ^Iirt^i^y^-^<Df-^^0 

5 4 1 d |C#M&1-* (1 3) o 
[0 10 4] *jtitMfciJ;*Ltf* 

l nar^-^{^^^tbfcf^^y ^-jM-T ^ir* 

l-^ffitr% M?i;y a -Afns4ici:j;?)DAS 

D4 3^Lt^f- S/V^ L^^^t»#^ic^ai-m 30 
fc^"C#S. H2 0lc*«W^»2|t*«<oaEJB«<o^ 
o y ^WrtHSr^-To PUN 3 , (1 1 7^H-**»»l: 

[0105] *^4£0»Jl3\ D A S D 4 3 b Hlf- ^SE 
ffijlfi 4 2 i: «rf ffl/^ 4 4 t'gfft L , DASD43£ 

SD4 3RXfm%L7 L — '7mi&mS4 2\attx h=3>t° 
a-^4 1^f>3t-3vyKW$tL, 
> KM J: 9H/B^*4 6^Ur- ^^(EiS*lt5. 40 
&:fb\ T-^liDASD4 3, 4 6 £^LT* 

^ F^yt°a-^4 l fcttft-r— yiet&^S4 2 ircDPnl 

[0106] *HtEWtC J:tttf. D A S D 4 3 
.-^IE»3SE4 2 ^(7)r f -^CO$5^^ir-ffl^^4 4^^ 
LTfT9 ZkfrX'% Ztzfr. 

[0107] 

I^co^m] ±a!co*n<, IK J: Jx 
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* ;* 7" - i> V ^ L tz.%. , « «lEffit«» f c T * ir ^ 

-r 6 co -c , itttitffeattt frf£T^-fc;*i"a!&Bj& s fc^ 

CO;*-- y-\ *«0*»-Cl#^W*1E»«E**:#ffl-C 
[0 10 8] M#«2fc:J:Jxtf, «ft#<Ott«EMKtt 
f ; ilx#3^co^£^-r3 0 »*«3t^J:Jxtf. 

[oi 0 9] IB*3j4jc:J:ixtf, V^tf^'H * 

>f ^ ^ si mtt ^ ^ ^ ia «5 k^-v 

W"f6 0 BI*q[5icJ:ntf, ^- ^ ^SHfc«t t> 

[0 1 10] »*«6(cJ:Jxtf, /^Kx>^^^M(- 
«t «9 RA I D^MtaiitcJ; "9gc«iC^x— 5^^^ 

[0111] M*35i8lcj:ixtf, lfloCMtflECtlK 

y^r^^i^r-^y^^-frsr tici h 
s.^ r- — > x|:^f-vy^lfci, mWM 

[BBoffVftRn] 



(12) 



*5MM¥9 - 1 6 0 7 2 7 



21 

[H2] #^<7)!fn ^^'JcOCDScDT-^^^llir' 
[i3] »J(7)MTUf-y;K7)f-^ 
[IS 4] *ftW<DW$l^mm<DXT-^>?1r~-y;U(D 

[in 5] -^mn<Dm\m^m^—^^—"y^^m^ 
[0 6] -^mwcomi -^mm^^^ry-^^m^^ 10 

[0 8] *¥&w<Dmi^M$\co?-**/isTtf7'?<Dmi¥ 

[0 9 1 «P^(DB 1 »J^f t^T^^(DC A 
[010] 1 ^KISOD A 

[011] *$&m<D?& 1 IMij(7)MTU-DA3vy K 20 

[012] ^^pj!cd^ i mmm<D^'r-^>^m^- k 

[01 3] «^(Z)^1IM^RA I D-DAP'/> 

[0 14] ^©Sl M^T^tyt^-^y h<?) 

[0 15] *$£m<Dm* II^ACC-DA^vy K 

[0 16] *WglI»W(D/D^^ 30 

[0 17] «0^^2M»7'n y ^«lT*) 
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<5o 

[018] *&w<nw,2nmm<D*7-?m% 

[0 19] *^P^^m2^te^J(^x-^^ffiL0#cOilj 
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